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Culms of the saltmarsh rush Juncus kraussii Hochst. are a favoured material for the weaving of traditional 
articles by black women in Natal/KwaZulu, South Africa. Restricted coastal distribution and poor harvesting 
practices have resulted in the overexploitation of this valuable resource with resultant shortages of raw 
material for craftworkers. The potential for f . kraussii cultivation under freshwater conditions was investigated as a 
possible solution to raw material shortages and to ensure the conservation of remaining wild populations. It was shown 
that although J. kraussjj has a natural distribution in saltmarshes, it exhibited maximum above-ground productivity 
under fully flooded, freshwater conditions . Cultivation in paddy fields is, therefore, recommended. 
Stinge1s van die soutmoerasbiesie ]uncus kraussjj Hochst. is een van die voorkeurmateriale vir die weef van 
tradisionele artikels deur swart vroue in Natal/KwaZulu, Suid-Afrika. Beperkte kusverspreiding en swak oespraktyke 
het gelei tot die oorbenutting van hierdie waardevolle hulpbron, met gevolglike tekorte aan grondstof vir handwerkers. 
Die potensiaaI vir die verbouing van J. kraussJi" onder varswatertoestande is ondersoek as 'n moontlike oplossing vir 
grondstoftekorte en om die bewaring van oorblywende natuurlike bevolkings te verseker. Daar is aangetoon dat, 
hoewel J. kraussii 'n natuurIike verspreiding in soutmoerasse het, het dit onder ten volle oorstroomde 
varswatertoestande maksimum bogrondse produktiwiteit &ehad. Verbouing in rysland-tipe landerye word derhalwe 
aanbeveel. 
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Introduction 
Culms of the saltmarsh rush, Juncus kraussii Hochst., are a 
favoured weaving fibre of black women in NatallKwaZulu, 
South Africa (Figure 1). Woven goods are used for house-
hold purposes or are sold. The distribution of 1. kraussii is 
principally coastal (Ross 1972) with the majority of large 
stands occurring within conservation areas namely Kosi 
Bay, St Lucia Estuary and Umlalazi Nature Reserve 
(Figure 1). 
Despite control measures aimed at the conservation of the 
species (R.H. Taylor, pers. comm.), natural stands are under 
intense harvesting pressure. Natal Parks Board records 
indicate that for the period 1976 to 1982 there was an 
estimated final product removal of 270 kg ha-l dry mass of 
usable culm material from the salt marshes at St Lucia 
Estuary. 
However, actual cropping rates at St Lucia Estuary may 
be four times greater than 270 kg ha-l . This is because the 
present method of harvesting using a sickle is wasteful: it is 
estimated that only 25% of the total standing crop harvested, 
is used. This suggests a possible total harvest of 1 080 kg 
ha-l yr-l (= 0.108 kg m-2 yr-l). The question arises as to 
whether such cropping rates can be sustained on an annual 
basis. 
There is no productivity data available for South Africa. 
However, J. kraussii net above-ground productivity in an 
estuarine marsh in south-western Australia has been 
recorded as 0.3 to 1.3 kg dry mass m-2 yr-l (Congdon & 
McComb 1980). Similar net above-ground productivity data 
have been found for J. roemerianus occurring in North 
American salt marshes namely 0.75 kg dry mass m-2 yr-l 
(Williams & Murdoch 1972), 3.4 kg dry mass m-2 yrl 
(Hopkinson at at. 1978), and 3.3 kg dry mass m-2 yr- l 
(Hopkinson et at. 1980). 
Therefore, productivity rates from other countries suggest 
continuous cropping can be sustained at St Lucia, since such 
rates are greater than the present harvesting demand. 
However, continuous cropping can lead to loss of plant 
vigour with resultant decreases in productivity (Stout et at. 
1980) and possibly poorer-quality weaving fibre. 
The importance of the handcraft industry to rural black 
communities cannot be ignored. Current estimates of gross 
monthly income of craftworkers from the Maputaland 
region of KwaZulu (Figure 1) range from Rl00.00 to 
R400.00. Therefore, while the conservation of the species is 
important, equally important is the continued supply of 
weaving fibre to the handcraft industry. 
One option to ensure both the above objectives is the 
cultivation of this resource. However, it is important to 
determine the practicalities and viability of cultivation. 
Since J. kraussii has a natural distribution in salt marshes 
and cultivation in such areas encounters several difficulties, 
growth and productivity in fresh water and under different 
flooding regimes was investigated in order to formulate 
possible cultivation practices. 
Materials and Methods 
Six-week-old vegetatively propagated 1. kraussii plants were 
selected for the salinity/flooding trials. Plants were potted 
into square 1.3-1 plastic pots specially designed, by the 
placement of drainage holes, to allow either free draining, 
half draining and half flooding, or full flooding of water. A 
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Figure 1 The location of the study area in relation to Natal and KwaZulu (shaded areas), South Africa. 
standard potting mixture of decomposed pine bark and 
sterilized sandy loam (3:1 v:v) with 2.1 g 2:3:2 N:P:K 
fertilizer per pot was used. 
The trial was laid out as a 3 X 3 random block design 
with nine replicates per treatment. Plants were supplied 
daily with 50 ml of either 0, 15 or 30 ppt NaCI. Plants 
received only their respective NaCI solutions except for 
rainwater, for which no correction was made. The trial was 
conducted under standard nursery conditions in 70% shade 
because of very high temperatures in the area. 
The following monthly measurements of growth were 
made: number of culms per plant, sum of culm lengths per 
plant, and sum of culm senescence per plant. An initial 
measurement of each of the above was made at the start of 
the trial. Using a linear regression between culm length and 
culm dry mass (r = 0.92; n = 250), culm lengths were 
converted to culm dry mass at the termination of the trial 
(150 days). In addition, monthly total culm extension (less 
senescence) was calculated by subtracting total culm length 
for the previous month from total culm length obtained for 
the current month. 
In a second trial duplicating the original, potting mixture 
salinities were determined on whole samples at periodic 
intervals. Salinity was measured as conductivity (mS m- I ) 
and converted to g Na rl. 
Where appropriate, MSD values were calculated (Sokal & 
Rohlf 1981). 
Results 
The dry mass data are illustrated in Figure 2, where it is 
shown that after 150 days plants grown under fully flooded, 
freshwater conditions had attained the highest plant dry 
mass (11 g planrl). This is in comparison to 2.1 g planrl 
attained under full flooding at 15 ppt NaCI, which was 
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Table 1 Potting mixture salinities (g Na 1-1 ) at periodic 
sampling intervals after daily application of 50 ml of 
either 15 or 30 ppt NaCI under free draining, half 
draining/half flooding or full flooding conditions. Data 
has been corrected to take into account sodium levels 
present in the potting mixture of control plants receiving 
fresh water only. Values are the means (± one 
standard deviation) of five replicates per treatment per 
sampling 
Number of days 
Treatment 14 27 54 150 
15 ppt NaCl/ 
Free drain 0.12:t0.05 0.39:t0. 1O 1.95:t0.19 1.30:t0.09 
15 ppt NaCl/ 
Half flood 0.29:t0.13 0.66:t0.1O 2.05:t0.31 1.67:t0.25 
15 ppt NaCl/ 
Full flood O.06:tO.Ol 0.59:t0.01 2.48:t0.25 5.58:t0.46 
30 ppt NaCl/ 
Free drain 0.70:t0.12 1.83:t0.14 3.63:t0.25 1.97 :to.51 
30 ppt NaCl/ 
Half flood 0.97:t0.26 1.49:t0.15 4.01:t0.29 4.01 :to.66 
30 ppt NaCl/ 
Full flood 0.67:t0.36 1.65:t0.23 4.36:t0.80 4.87:t0.25 
moderately better than that attained by plants grown under 
full flooding at 30 ppt NaCI (0.9 g planr i). Also evident 
from Figure 2 is that 1. kraussii performs better under fully 
flooded, freshwater conditions (11 g planri) than under free 
draining, freshwater conditions (5.3 g planri). Conversely, 
however, as salinity levels rise, plants perform better under 
free draining conditions (Figure 2), possibly because salinity 
levels do not persist as long as under half or fully flooded 
conditions, or because there is less or no build up of salinity 
(fable 1). 
Table 1 provides potting mixture salinities (ppt NaCl) at 
various sampling intervals. Despite 50 ml of the salt 
solutions being applied daily, there was no massive sodium 
build up in the pots. Rather, there was an increase to a 
maximum after which sodium levels appeared to stabilize. 
Interestingly, salinity levels of potting mixtures are of a 
similar magnitude to substrate salinity levels recorded at 
natural stands (fable 2). 
Figure 3 illustrates 1. kraussii monthly culm extension 
under different salinity and flooding conditions. Figure 3a 
shows growth in fresh water under different flooding 
Table 2 Comparison of range of potting mixture 
salinity levels (g Nal-1 ) to range of substrate salinity 
levels (g Na 1-1 ) recorded from wild populations of J. 
kraussii 
Umlalazi St Lucia 
Potting mixture Nature Reserve Estuary Kosi Bay 
0.06 - 5.58 0.13 - 9.59 0.05 - 9.91 0.14 - 6.43 
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Figure 2 Juncus kraussii dry mass after 150 days growth under 
different NaCI and flooding regimes. The vertical bar represents 
the minimum significant difference (P ~ 0.05). 
regimes, and it is evident that from 75 days onwards, plants 
grown under fully flooded conditions exhibit a growth rate 
nearly three times that recorded for plants growing in half 
flooded or free draining soils. The reverse applied under the 
15 and 30 ppt NaCI treatments (Figures 3b & c). In the 
presence of NaCI, plants fully flooded showed negative 
growth (more senescence than new culm extension growth). 
Figure 3b does show that growing 1. kraussii in 15 ppt NaCI 
in free draining soils can perform moderately well. 
However, as flooding increases, plant performance drops 
and plants die. A similar result was obtained for plants 
growing in 30 ppt NaCl (Figure 3c), although under all 
flooding regimes plants were stressed, often resulting in 
death. 
A comparison of Figures 3a, band c shows that under all 
flooding regimes, plants growing in fresh water performed 
better than those growing in 15 ppt NaCl, which in tum 
performed better than those plants growing in 30 ppt NaCI. 
Figure 4 illustrates numbers of culms produced by plants 
after 150 days growth under different experimental condi-
tions. Again it is evident that plants growing in fresh water 
performed best when compared to plants growing in NaCI. 
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Figure 3 ]uncus kraussii monthly culm extension at different NaCl levels (a) 0 ppt (b) 15 ppt (c) 30 ppt and under free draining (D), 
half flooded (D) and fully flooded (_) conditions. Note the different scale for Figure 3(a). The vertical bar represents the minimum 
significant difference (P .;; 0.05). 
It is also shown that for plants grown in fresh water, those 
experiencing full flooding performed better than those 
grown under half flooded or free draining conditions. The 
converse occurred for plants growing in 15 or 30 ppt NaC!. 
Discussion 
Handcraft production, a combination of traditional skills and 
the use of locally available resources, is a favoured develop-
ment option for poor rural areas. However, the success of 
the development of a craftwork industry depends on, 
amongst other factors, for example, reliable markets and the 
sustainable use of resources. 
In this light the results of the present study were 
encouraging as it is clear that 1. kraussii can be grown 
successfully in fresh water. Field observations suggest that 
1. kraussii is a good competitor in saline areas where 
extensive monospecific stands occur; while in non-saline 
areas other plant species predominate. The poor growth 
recorded under saline conditions was, therefore, surprising. 
However, it must be remembered that although salinities in 
salt marshes may exceed 36 ppt NaCI, these salinity levels 
are usually of short duration and are likely to be diluted by 
rainwater (R.H. Taylor, pers. comm.). This is in contrast to 
the experimental plants that received 50 ml of the respective 
salt solutions daily. 
The resiliance of 1. kraussii was demonstrated at the 
termination of the experiment when all plants were watered 
with fresh water only. After one month 95% of the plants 
previously receiving 15 or 30 ppt NaCI had recovered from 
approximately 90% senescence and resumed active vegeta-
tive growth. 
Net above-ground production of 1. kraussii grown in fully 
flooded freshwater conditions was 11 g dry mass per 14 
culms ie. 0.79 g culm-! (Figures 2 & 4). The mean number 
of culms in monospecific 1. kraussii stands at St Lucia 
Estuary and Kosi Bay is 1 119.2 and 2079 culms m-2 , 
respectively. Therefore, assuming an equal number of culms 
m-2 in planted fields, plants cultivated in fully flooded, fresh 
water paddy fields should show an above-ground net 
productivity between 0.884 and 1.64 kg dry mass m-2 150 
days-! (or 2.15 and 3.99 kg dry mass m-2 yr-!). While the 
above assumption is not entirely valid because it compares 
juvenile with mature, and potted with wild plants, it does 
give an indication of potential above-ground production in 
the cultivated state. Productivity measures in the cultivated 
state will largely depend upon the age of the plants and 
planting density. Nevertheless, the projected productivity 
range for cultivated 1. kraussii does compare favourably to 
productivity measures obtained for 1. kraussii and 1. 
roemerianus in estuarine marshes elsewhere in the world, as 
previously cited. 
Under cultivation, with reduced competition from other 
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Figure 4 Number of culms per rhizome produced per plant after 
growth for 150 days under different NaCllflooding regimes. The 
vertical bar represents the minimum significant difference 
(P ~ 0.05). 
plants, J. kraussii can be grown in freshwater conditions and 
productivity levels may even exceed those recorded in salt 
marshes. As full flooding results in maximum productivity it 
5 
is recommended that the cultivation of J. kraussii should 
take place in paddy fields. This is similar to the cultivation 
of J. effusus L. in rice paddies in Japan. This freshwater 
species has been cultivated in Japan for decades and in 1970 
120 million kg of dried stems were harvested from an area 
of 11 000 ha (Hanai 1974). 
Experimental paddy fields have been constructed in the 
Maputaland region (Figure 1) and experimental plants are 
currently being grown. Appropriate cultivation and 
harvesting technology will be developed and information 
passed directly on to the community. 
Acknowledgements 
The authors would like to acknowledge the Department of 
Development Aid and the Robert Niven Trust for financial 
support. Mr S. Woodbume and the South African Develop-
ment Trust Corporation are thanked for land use permission 
and paddy field construction. Mr G. Goba is thanked for 
technical assistance. 
References 
CONGDON, R.A. & McCOMB, A.J. 1980. Productivity and 
nutrient content of Juncus kraussii in an estuarine marsh in 
south-western Australia. Aust. J. Ecol. 5: 221- 234. 
HANAI, Y. 1974. Mat rush growing in Japan. In: World crops, 
May/June, pp. 122-126. 
HOPKINSON, C.S., GOSSEUNK, J.G. & PARRONDO, R.T. 
1978. Aboveground production of seven marsh species in 
coastal Louisiana. Ecology 59: 760-769. 
HOPKINSON, C.S., GOSSEUNK, J.G. & PARRONDO, R.T. 
1980. Production of coastal Louisiana marsh plants calculated 
from phenometric techniques. Ecology 61: 1091- 1098. 
ROSS, J.H. 1972. The Flora of Natal. Mem. bot. Surv. S. Afr. 39: 
1-418. 
SOKAL, R.R. & ROHLF, F.J. 1981. Biometry: The principles 
and practice of statistics in biological research. 2nd edn, W.H. 
Freeman and Company, San Francisco. 
STOUT, D.G., McLEAN, A., BROOKE, B. & HALL, J. 1980. 
Influence of simulated grazing (clipping) on pinegrass growth. 
J. Range Mgmt. 33: 286-291. 
WILLIAMS, R.B. & MURDOCH, M.B. 1972. Compartmental 
analysis of the production of Juncus roemerianus in a North 
Carolina salt marsh. Cheasapeake Sci 13: 69-79. 
